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ABSTRACT INTRODUCTION 
    Interaction Design is a fast developing branch of Industrial 
Design. The availability of cheap microprocessors and sensor 
electronics allow interactions between people and products 
that were until recently impossible. This has added additional 
layers of complexity to the design process. Novice designers 
find it difficult to effectively juggle these complexities and 
typically tend to focus on one aspect at a time.  They also 
tend to take a linear, step-by-step approach to the design 
process in contrast to expert designers who pursue “parallel 
lines of thought” whilst simultaneously co-evolving both 
problem and solution.  (Lawson, 1993) This paper explores 
an approach that encourages designers (in this case novice 
designers) to take a parallel rather than linear approach to the 
design process. It also addresses the problem of social loafing 
that tends to occur in team activities. 
 Having students working in groups is generally considered 
to be a very important part of the industrial design education 
process. The benefits of group work compared to individual 
work are summarized as follows: 
 
 
 
A. Realistic.  
Practicing industrial designers typically work in teams. The 
collaboration process is more efficient as a team. Activities 
such as problem solving and idea generation are generally 
tackled using group techniques such as brainstorming.  
 
B. Higher output.  
Professional industrial design projects typically have a 
timeframe extending well beyond the 13 weeks that make up 
a semester. In order to cover sufficient ground in a semester-
long project it is necessary to combine the efforts of several 
students. 
 
Methodology: 
This paper describes a new approach to teaching interaction 
design which has been trialed in 2009 with 3rd year 
Undergraduate Industrial Design students at the Queensland 
University of Technology. The basic structure of this 
approach is to arrange students into teams of three where 
each student is responsible for a discrete aspect of the design:  
The Object, the Scenario and the Behavior. Students receive 
marks for their individual contribution as well as an 
aggregate team mark.  
 
C. Peer based learning.  
An important resource for learning is other students. In a 
group environment some students will always have strengths 
and weaknesses that will vary from individual to individual. 
Learning from each other’s strengths is important 
 
 D. Fewer assignments to mark.  
Expected outcomes: Giving feedback to students: otherwise known as formative 
assessment is an important means of providing students with 
information about how they are progressing and what they 
need to do to improve. With a smaller number of assignments 
to mark, the level of formative feedback per assignment can 
be much greater. 
It is expected that because students have an aspect that they 
are responsibility for, they will be able to focus more readily 
on that aspect of the project whilst still having a vested 
interest in making sure the other aspects of the project are 
also considered. The second expected outcome is that 
students will maintain focus on their individual aspects 
throughout the project, creating a situation where problems 
and solutions can co-evolve.  
 
The benefits of group based project work are quite clear. 
However many students hate working in groups.  
This investigates the theory that innovation and resolution of 
complex problems is improved when team members are able 
to focus on one individual aspect of the design rather than 
having to resolve the entire project alone.  
 
It is a commonly observed phenomenon that when students 
work in groups the contribution of some of the students is not 
as great as that of others. This leads to resentment by some 
students who feel that they are putting in a greater effort and 
are having their marks “dragged down” by less conscientious 
.   
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 group members. This is often a source of conflict amongst 
students. Teaching staff often have to try to resolve these 
conflicts which are often very difficult due the very 
subjective nature. 
 
Indeed there is a well observed phenomenon known as 
“social loafing” (Latané, Williams, & Harkins, 1979) that 
describes the lack of effort expended by individuals in groups 
compared to the effort that an individual applies alone. This 
has been shown to occur where the individual contribution 
cannot be separated from the achievement of the group. 
Therefore the ability to identify an individual’s contribution 
to the group effort is seen as a key deterrent to social loafing.  
(Williams, Harkins, & Latané, 1981) Others suggest that 
individual responsibilities within a group also help to 
occurance of social loafing.  
 
 This paper is about an attempt to minimize the effects and 
occurrence of social loafing in groups of students 
participating in a 3rd year industrial design program. 
 
 The hypothesis was that by altering the assessment 
structure of the group project so that individual students’ 
contribution is more easily indentified and the overall marks 
reflect this, students will engage with the process more and 
the group outcomes will be improved.  
   
I. APPROACH 
 It appeared that the best way to get students to actively 
participate in group assignments is to give each participant a 
unique responsibility within the group.  
 
 This is actually a more realistic scenario as we attempt to 
replicate professional design teams because typically 
members of those teams normally have their own unique 
expertise and responsibilities. For example a design team 
engaged in developing a new product may involve members 
from such disparate fields as engineering, marketing and 
maintenance as well as industrial designers. Even if the team 
is comprised of only industrial designers, it is highly likely 
that their skill bases will vary widely. For example one might 
be a higher degree of aesthetics expertise, another might be 
particularly knowledgeable in ergonomics and another might 
be an interaction design expert. Team members are more 
likely to be chosen for their differences rather than their 
similarities.  
 
 Giving students their own unique responsibilities within 
the group is certainly more complicated and requires a higher 
level of organization for staff than merely letting the students 
organize themselves.  
 
 In order to give students their own responsibilities a clearly 
defined breakdown of design tasks was required. The design 
project that I decided to apply this to was a project that 
focused on interaction design. This project had been run 
successfully in previous years using a normal student group 
approach. The project involved designing an electronic 
product that had the capability to remotely sense a state of 
being of a person and convey that information to someone 
else. The intention of the project was to give students 
experience in designing a blue sky product giving particular 
consideration to how and where the product is to be used, 
how the product is to perform, as well as the design-for-
manufacture of the product. Additionally students were 
required to make a functioning prototype using a simple 
programmable microprocessor. The project ran for the full 
semester.  
 
 In order to get this to work effectively, the project 
responsibilities needed to be broken down into three equal 
aspects that allowed a similar scope of work from all 
students.  
This was referred to as the Multi-Aspect Design approach. 
Naturally this is project specific and would have to be varied 
for each project this was applied to. In this case the project 
was broken down into three aspects.  
1. The Object 
2. The Scenario 
3. The Behaviour 
 
A. The Object 
This aspect investigates the physical component of the 
product. It involves the form of the product taking into 
consideration the aesthetics, functionality, ergonomics as 
well as manufacturability. In short it encompasses the 
traditional industrial design that is considered in the design of 
in most products.  
 
B. The Scenario 
This aspect covers the investigation about who will use the 
product and looks at the demographics of the users. It also 
covers questions such as: How it is to be used? How do 
people interact with it? Where it will be used? Why is the 
product needed in the first place?  
 
C. The Behaviour 
The third aspect covers how the product works in terms of 
inputs and outputs. For many projects this aspect is not a 
significant component but for this particular interaction 
project it required a considerable amount of input. 
Additionally this team member had to program the 
microcontroller.  
 
For this project there were three members of staff who each 
took on the role of “expert” for one of the aspects.  
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  The students were assessed using criterion based 
assessment. Three staff participated in the assessment. Each 
staff member assessed one aspect only from all groups.  
 
 A formula was devised that allowed us to assess students 
individually. Simply put, 50% of the mark they received was 
from their own aspect and 25% from each of the other two 
aspects. This meant that there was a strong motivation to help 
their colleagues to perform but that there was an even 
stronger motivation to make sure their own area of 
responsibility was successful.  
 
 The majority of students welcomed this approach however 
there was a small group (10-15%) that opposed it. We 
suspect that the opposing groups were students who in the 
past had been the ones that had benefited the most from 
social loafing by allowing their teammates to do most of the 
work. They realized that now they would have to contribute 
equally.  
 
 
Fig. 1. Interaction design – The Object, Scenario, Behaviour 
relationship 
 Class time was divided into 3 distinct sessions:  
A. General class lectures:   
III. IN PRACTICE 
 This is where general information about the unit as well as 
the project was presented and discussed. This was more 
common in the start of the semester and tended to diminish as 
the semester progressed. All students were present for these 
sessions. 
Initial concern with the Multi-Aspect Design approach was 
the potential for conflict due to most students wanting to 
pursue the same aspect. It would have been a problem for 
example if most of the students wanted to be responsible for 
the Object. This proved to not be the case. However there 
were several students who wanted to swap after the first few 
weeks. 
 
B. Aspect Group tutorials and lectures:   
  This consisted of detailed instruction about each aspect and 
how it should be incorporated into the whole project.  In this 
way, students became the “group expert” in each aspect. The 
staff member responsible for each aspect ran these sessions 
as tutorial groups. Students responsible for the corresponding 
aspect attended these sessions. 
One problem that did eventuate is that of uneven group 
numbers. The rigidity of the structure meant that it is difficult 
if the class size is not a multiple of three. In addition to this it 
is inevitable that some students will withdraw from the unit 
before the project is complete. Allowance was made in these 
instances however this is an area where a more transparent 
strategy should be developed. 
 
C. Team Project Work:  
 This time was for students to work in their teams on their 
projects. The knowledge gained in the Aspect Group 
Tutorials could then be incorporated into the project. During 
this time staff would be available to help students on an ad-
hoc basis. 
IV. CONCLUSIONS 
 The intention of this approach was never to form an 
empirical study of ways to minimize social loafing. It was 
merely an approach to try to improve the effectiveness of 
student teams and create a more equitable assessment 
structure. Performing an objective study of this approach 
may be useful but it would be difficult to eliminate variability 
and subjectivity. One possible approach would be to have 
two groups, one of which is allowed to form their own 
structure and the other to use the Multi-Aspect Design 
structure. The results from the two groups could then be 
compared. The assessment would be subjective by its very 
nature and the variability of the students in a small sample 
group may distort the results. The results so far do however 
allow us to draw some subjective conclusions about the 
effectiveness of an approach such as this. 
II. ASSESSMENT 
 Once the three areas of individual input had been defined, 
a fair and equitable assessment regime needed to be created. 
Avoiding social loafing requires not just assigning individual 
responsibility but creating the means to identify and 
acknowledge the contributions of the individual within the 
group. The initial plan was to assess each student on their 
individual component only. However there was concern that 
this might remove motivation for students to participate in 
the group resulting in students only working by themselves. 
This would abrogate the aforementioned benefits of group 
work.  
 In conclusion, this approach was a definite success. The 
incidence of social loafing was clearly reduced although not 
eliminated. Students appeared to be far more engaged and  
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enthusiastic in their approach. The volume of work seemed to 
be improved. Interestingly students reported that they didn’t 
tend to focus much on their own aspect but tended to work 
together as a team on all aspects.  
 
 The most interesting observation however was a 
completely unexpected one and is an area that deserves 
further investigation. This observation was that there 
appeared to be a substantial increase in the level of 
innovation achieved. The difference in results compared to 
the previous year was unmistakable.  
 
 It is possible that this is because students had responsibility 
for different aspects; each student looked at the design 
problem from a slightly different perspective. Because of this 
they were more likely to consider all the aspects 
simultaneously at the concept stage instead of a more linear, 
step by step approach. For example, materials were being 
discussed at the same time that they were considering the 
demographics of the end users. This is consistent with the 
findings of Maher et al (1994) who describe the importance 
of co-evolving the design space and the solution space for 
creative design.  Demographics (for example) are associated 
with the problem space and materials are associated with the 
solution space.  
  However at this stage it is not possible to say for certain 
that this was due to the Multi-Aspect Design approach and 
not simply that this was a more talented cohort of students. 
Also, there were some changes in staff as well as some 
changes in the project outline that may have an influence on 
the outcome. Further investigation of the Multi-Aspect 
approach to design is required to see if this is a technique that 
can reliably and repeatedly improve creativity in design 
students.  
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